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^ $L4*\-A ^ t> . il^&t ###3 '$?} ? ] -*\ ^ SLEL7\ ^fe ^ g 
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^S: ^ 2fl ^iL^^l {Apparatus for compansation convergence 
with low switching delay} 

5. 2^ ^7)% A i^\7] w s.^,' . 

51 6afe £.51 £^1^ *[^Rr 5l£o] i, 51 6b^ 

51 7a^r 51 541 51*1^ ^^-^ <^fl ^j^s]^ aHtfl^ e ( PLANT )^ £A ] 
3H£L, £ Tb^r f^Ml" JE-l^tr 51^, 

5L 8£ ^flS^ (mat lab) 41 €*13,i ^41 ^ 7 ^jz^£ 

ell °1 x d 1 3H14-E- . 5L ^1 51 , 

£ 9^ £ ^41 ttfs ^« o] ojtlAll. 

£ 10^ ^4^r iL3l#51, 

51 ll£ ul£«fl^H«-7} ^ xi^fr^rl PI *U £4-2-51*1 £ JtfiHdE., 
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iHsl-c^ £a|^ y|jHS., zl^jl ;. . . 

•si ^AHi^. 5:a| ? k ^.v.oicf. • ..•;=; - 

40 : • : 50 : ■ 

; . - 51 : ^^^i^'f ■ ? .. . . . • • 'V. 52 : .' . .' ' • 

53 : f^jV' J. ■ . '. : 54 : tf I jjI-t- .. ' ■ 

<22> £ ^.^^U^^H ^^^,'4*1, J># 

• . - : " ; ' .... ' . : '•' ".- : 35-5 ' ' ■ ■ - ■ ' •' '. : ; 
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crt7> ^i-M-m Q<\<i\- °h, % 

Aji t CRT7 |. gj-ufoj ^sHI.^^ CRT<>11 -v ^tl-i:- #u]*i^ Aa^ 

7H->^ v .7>-6fl^l ^o)l flHlx]^ ilh-i«J.p-1 431* #sM4 

-AA^\ CR'MMl -^-A>£]^ <3#°] ^4'Al>lfe ^ ^W}^ »A^o)4 $4. ^ . 

. "7l '^M ##:A, o>^i ^7l.« A}^}.^ ol" = cH^4; : , 

<24> . "1=6: f [%#k$}L%$'k$ t^ 7 fl^-f : 

<25> . jf.A)s| '<&#$j| ^-iL^ #4 ^ , <3 ;M 3 f ( II) ;,p±3 #4H9 ^-(12) / £^44 

(13), ^ = y 4?HKi4)..^;CRT(20)<>il tfl^^ i-s(2i)§ £^4. 

< 2 6> , 514(11)^ *17<>I14 -r-t}£ H oH^:£« *i4*H 'THFdX t-*] ^ ^ 

^-o-7l^l?--S- i-^'W. ^^^^44(11)^/ ^^511- CRT(20)S W?1^K"TL -t-?] 

■ :^ ^¥7i^^ iA^^^^(i2)s OT*vq-: 
<27>. li^^^ 1 ^. 7li*H ^#^}:MI tfl*l- . 

• $ & 4^ £-3 W • CRT(20)4 ^ 444 ^.^4 . 

^M .^tM. . : ■ ; 

<28> .. : ^^^7l(13)fe <l»\i\^ J£3&t ^4^:'tfl^^ ^1S7> 51 fiftf. 
• ?iBl^ .fi3(2i)1 ^#4t7 -?jHl^i Hrl ^*](21a)£ JLLtf, JlL^THI 

^•sjj'^^o] '47)11- IM^U, f ^€.4?iH ^7>^21 ^^.1 WW-.- °H . 
44, #^^71(13)^ <1 -rf *L fi^-R- >d^^^-^>fe A-3-, B# ^ "C#' #44 ir 
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7} ^3. 4-8-€4. s)Eb^HK14)^' £.4^ SLlLld<£(2l<x)-?r £f-4^r *HMT tfl^r 
^^#7l(13)i 4 ^4'^ ^^#71(13)^ 7}#*>7fl £4. . *1 

A^, B#, 5J'C#>471^ sL.tf^ &3#^7j'$l*H 44 ^ 

*1^4(Pow6r Transistor )3. f^## ^*!;4. 43 M^^|iE|fe ^^i^S.^ #3 
. 4^-44, -§-^i7> «i>3 tol^7} aj£ ^ol.Slfe 1 ^, 3Hf ^-8- £ 

^ 44 *N Jl#^t 50%!- ^4 £44, 444^ IS. €£€4. °H 44, Atf, B^f 
.tf ###-1: ^4^-71 fe. i£S]fe ^fH 4-B 4tfltr 4m^a(heat '. 

sink)* ^4 4^ £*ll*H &4. . ' <3#4^f 314^44 -¥-44 f-7fl#"<f7> 

<29> A o l. 7 l^ ^fl^ tfl^t>7l 44<H.-& tfltr^l^ #4 #^ 

10-2002-0024207^^1 "D# f^7lf- 4r§"44 fi^ ^.^afl^-^r £3}^ ^ Slfe ^cNl^r . 

jsL3#4"'* t^tr. 4 5U4. -s. 14 a. b. c-;i ##7l# 

©1 90H o]s,b.S. <£ik$°] #4i44. °H 44, Dm" f^4fe £$4 *1M 

.'#444£ slas /Stf^&^tfaH. °1# Ml #4, ^4 a7l« 43. #di4 
^ ^4Jl#o1 -f^44. #3, 'D-g- #^-71^ NMOS c^^^E]7} J2cfl5. 

4^r €?H 44^ rl^-is NMOS S314"^4 7 > MtfS 

is4^.-4i9^ #^£°1 ^ 4431!^. SIHRtMI £4 4?i# '^as ?:>4. : °14 
ft 4?_M1 4*11 ^43 ^2ll 0 l7> t^}^', 1i3H£ ^I^l 4*11 £44^ ^Hf 44 
a] 4^7> !44?11 £4. 
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oo> ; , s. 2^- Dii- f^lf 7B%^ ^-s' ^ ^47l.4t!r 

$4^4(3.1, 32)3. ol:M*!4. jj-g- ^y}^ ^z]V]9)- 43, $]#©j 

*\k «v«fe f 7fl4 f auiiji i^^.^^R 1 f4i: "4^W4. °1 

.. . ^ #,'^# 4^ ^ 4fe 4^1 #^4^(VoutH te4 "44" 

< 3 2> s 2^ D^.^#7lH t^^^^l 431-3- 444fe ^I-*?. 0 ! 1 -'}. 

<33> : . ;. J£Al£ lil-S-l- £6) . t ;Oj ^ t^(CMD)i ^^*}fe,D^ ##71^1 t-^^(.V()Ut)^H 

5)^ f ^4 4*§ ( IoutH '^444 ^ ell °f 4 ^ ^44 'VkM W .. • HA} £ A^l ^ £ 
. . 4? ; ]4-^-(CMD)4 44 4^ 4*14^ tl] Hl-6-H. D-S- -^7lP] « 

(lout)V; ^44^/444 '%4.;43l '44, Dtf f#?14 k-4*14<hi 
4»lfe .^^ 0 r !(2la)2l ^1 03 7f k44 v f-^tl 3 4 V<3 W • -. ■': : 

■ . i^-rg ol. oi^.j74 .4^ 7]<£2\ 441 '. '. , . ' ' • . .'.'"v " ■•• - : ' v ■ 
<34> a. -^-^hP^. 4°-*-. £ ; ^4,^3£, p 

#^7l7> 4^ ^4444*. 4^^^ 
.514/ ; . '.V ■ : . , ' v -'4 . ■ : •'. ■ 

: .it^4 9r 4£j ' . ■ ; . ' 

<35> . #71^ .v-^i?- .44;,; 4*1 4^ 444^ ^444i^4*H & 

; <H4^^ 44 3 

- . V^^i '^a- 4#4 E 1 , 444^ SL=17\ 4fe 44 ^ >14# }^\°\ #44^^ 
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33MM3-¥-; li^sH 4*11 D-g- ^#aHr ^4^#3M #4°fl 

^444, ##^1^ £4#^ J^«# 4as <#4lx°fl 4-§-4^r #4^4 

^st-.^H^Hr -S-^ofl 4*fl ^€4. 

<36> aV^-^^l^, 4^«eM#*H ^17>S|^ ^ ^ ^4^4*1Jl 

i ^7144 7l/£^£ £4.31^ ^&-§- #3*Hr 34 ^^t, #44# ^«^Hr # 

44«^, ^N^i Sfl^&4 4^7)14^5. ^-44 ^S*Hr t^Jf 

oflAi f 2fl^-&4 #444 3441^ 4^4^ 4^ ^ «1 H^-4 4 

44 f A# $2:4LJl-& /H4 fe f ^ M^ft- s^4. 

<37> - H^^Tfl^-^a.^ £4^ ^H2^S] ^ ^lX^'^, *fll 

4^4 #^4 $7] 344^ 4^3Mr 44 4(-)°^4; *Hr <S#f^ 

4, 4###44 «(-)Ol^^>sq. ^A>^714 #^^1 ^^Itt 4244 4 

4|l4?l|44 * ^^^714 ^H<g^44. £#^44. #§^4 «Jt.S. <a^5]^ 

*il2^444 * 4:r*\%-$ ^4M-. 

<38> y].^-^^ 7l |^ > 2f(P0LE) 1^1S(ZER0)21 *H^£ 4^4. 

<39> 44444cf , t^ V-c:-, 

<40> , Z3 _ A3 -ff2-ClS+/» ■ " 

' . /fl Klfl2fl3ClC2iV 2 +(Kl • «3 • C'2+fll • /?2 • Cl+tfl • R3 • C])S+R\ 

<4i> <?i 4^-^-1- 4fe4. 

<42> I3$f ^^3^^- 4?l44, ^44^ -£-3-44 

t^sm 4^^#°fl 4*fl 4^4 4fe sjH«!l^Yt .4 
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<43> - 4^^711^, o^-V ^ £w]xji A.Hofl n}^^, ^^o). ^-o^* 7).^ 

: ... SLEL7} £± % Pl^-^ o. j,^^ Ji^-fc tfWfe #31, £ 

<45> . . tii-ei-^^ 7 ||.;:-, *[A*A$} 47*-¥r #n^,.Am- -V- 0 1 

'<46> : . ; .'. vhV^^^^W .f^i ^ll^W-^fe, A J"7l fltfM^ ^ 

j , ±fM..;.' . - ,.■ .' -;\\' • ." 

. . <48> £ 4fe ^ . 

. <49> ... '..^S if ^^"^lfev"^^i^-¥-(4Q), ^2i:«^(50), D^;##7l-. .. 

.. (60) ; ^^^4.W:(L.P.F)(70), ^(80), f ^^«^(90)# 

/. <50> <3 A oMd^^(40)^ 9)^o\}A\ ^-^l^^Ei ^^oHl-V;, --r4 

7R!.-5ii- . 3 #3 iV^isfe ; dul^li iLa(cSO)^ Lii^-t CRm ' 
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s^^Hl "iqif ^Pl^jj, ■■ 1 f s % ^ ^*7l*ljL^ ^^3^^(50)5. . 

<5i> _ ! iL'ij<a^^-V-(50)t .^1 -J f-?Hl *lb D-3" #^71(60)1- j&V 

- 71 ?1*V »i^M t^4. ^^ife ^MIM 

<52> Dff ^5-71(60)^ i^^^4(50)o|l^ #^ JfiXss.. ^^l^j g-^H D^. 

•<53> . ; ^ . '. 

#^1^4. :" ' • '-, . . ' . . • " 

<54> . _^ H ( 80 )^. EjEfltil ^(Projection Television)^. . 

^eflQl^-^oflAl RGB^4 V # % it CRT^ll ^ , ##7l (60)^| £l • . 

^ £ *d.f-°fl ^^H- CR'Ml ^^cq xMl-^- 7RVt^;: o]<4 ufeK CR'Ml A i V - 

<55> ii]HyH^PrJ-V-(90H:- fi.uHii .0-^(80)^1^ f f ?i^-9ll ' tfl t£ *}%^ \ 

.^H .^^f 4^^a,P.F)(70)^^ ^MsH i ^^^^o}si- ^i't]^^. ;ohi. iq- . 

^^^^^4(50)7>.^4^1 «?Vr-l-. ' V ; ; ' , , V . 

<56> £ 5^ £ 4<4 5^1 € 3-3 M^-Y-CoO)^ '$4®. i« < . 

<57> ' ' 5LA]^ iL^^^^-V-CSO)-^ ^inl xi-^'-tf(51). ^^S^#(52), ^^(53), X... 

:. ^(54). i ^ ; srW*(55)» ;^cf. : ; V ' ' • / 

• '•' ••' ;\: ' .' 35-11 ' ' V ' 
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7]5\°i ■ 7\4%& 7i^4g ^ 

3]^7)]^, ^B^JiLf (5lH^ Sfl^-^o] #^4^^ 

(parabolic)^ 

<59> . #74$$$ ^(52)^ 7)^^^ 51 ^l^ofl rrj-e]- ^z^f- #^*lcf. 
<eo> • ^^-(53)fe, ^^^iH.#(51)^^i 

(90)?. ^9) £<$^r ^^^H oH, ^^(53)^r iLiEL(80)7} £ 

^<HH3# J±^Rr ^ ^^§1-71^ ?V4. ... " 

<6i> wl5Uf(54)^ ^^(53)^1 5fl^&4 M4$) xj^l >||<5] 

• *H# ^l^W-. . • ......... 

<62> ^^4^x^^.(55)-. Uluii -V-C 54)^1 Ol oil ^l^oll 44 J^o] 1 

^S. '^2:X)^(PWM)# ^£ ^^JiL^ ^7}(60)^ 

<6 3>. £ 6a^r 5- 5°11 HlJii«-(54)o 1 ^^ejf- ^^s>fe H^oI jt, £ 6t>Tr 1^ 

<64> 51 6a^l 5L*m W sfl^^M: 7}^<LS. ®^7>4 ©n 1 ?!^ tilH^ 

4^ .^.^i 2fl^?H #4^4 (2)^?J£ sfl.^&ol #4 
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^^-(55)4 91?}*}$. £ 6M Jii4 £ 44- £4, f ;±: 4^^(55 )-fe- 4^(54)4 4:e 
. ^i^oii rcfrf ±$2) -f-7]4 ^' li^ ^Z;A];<?:-5- 4J^bM £4. : 

<65> £-7afe £. 5°ll 5=*1^ #^(53)4 4*1*1144^ ^^ufl^-, ^. #^flK(PLANT)« 

SMj'.VS. 7b^ #^71(60)1- 44^4. 
<66> > ^.Sfl^^^oll .^^^i, OvJ- ^44(60), *14-§-4^4 

(L.P.F)(70) ^ 44 (80)7]- ^^4. ^7]a) ; d-3- ^^-7)(60)b 4 4' 

7lH>| 7\AP-^- A ^#44.4 (L:P,F)(70)4 44 4^ &£L(80)1- 
; <2f 44^ ' o)4 44¥4€4(L.P,F)(70),# Da" £4.4 (60)4 #<s #.ojj ; 

4^ ^(14)4, S^(Lf)'^ t#3f.;|7lg^o)| ^1^1^ 7)3fi44(Cf) 

; 5P S^-44 43)4^, ^^e(PLANT)tt D5- f^4(60)4 #^^1 4^ £34.^ 51^ 
(Lf), i^4(Lf)4 ^444 3*P£ aH 6fl <3 1 si 5H3tR a] b\ (Cf ) , S$J (Lf ) 4 #^^4 

>}PH Rf ^ 4^ R 4, 4 . 

' Rf 4 Roj , ^g- O. S <?! 71 vl > : - iciisf 5l^.(Lf ).4. ^Hl ^X 43.3^ (Ley) ^l ^f-^-S. ^ 
;.. ^S)^ -«3i'%4^- ^% v rd^ ^^^4. 444, .^. rt J(Lf)4 4^44(CfHr xjoi 

f-4it{(L:P..F)(70)-l- ^^11, 4^. Rf£ A-^J- 91, 4jf 92, -4.U: 

; rd^ 44 4>, S:,=L.^4(8lH ^£1^.^)1- ££.44.4 o| ^ ^4^(82.)«- 44\U 

• • 4 - ' " ; ; ' . • ' , : ; - ; '. : - ; . ' ' ; ., . ' : . 

<67 > •' : # . 2. 1 3 ^ ^ , 44 4-^- ^.--70! (Lcy) o| ois. g <^cHH3 

■a <?4?4 514. 444,. 444^ AHs4(Lcy)4 4^ ^ 4#^<H <$®-i 44^ 
' 7l^44(Cp4^(Lf)^ ^ 4^ ^ 444^ -a^^(Lcy)4 4fM& 

4«- 444, 44?i^- .0..-LtMi!(Lcy)# 4-£-4v> ^^-.(iLcy)f- 4.44 3. 
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^ SXt= sl±, «fl^cfl f a^(Lf)^ ^^^(dif/dt), -aas<H 

(Lcy)^ ^^^(diLcy/dt) ^ ^WlE-KCf) ##£3}*iKdVcf/dt)^ 

Afl 7 lN ^ *flm^(matlab)4 ^«hg- i^'f 

(toolH ^ 3*1 3^ .SL3ia«J(LcyH ?]7}£)^ ^4^ri 4* ^ 

<68> ui^ ( s^(Lf)^ Aj.^ #^i^r^Kr 4^-4 £4. 

<69> , ^(LfH ^V^tt DVdde} . 

<70> DVdd = Lf- dif/dt + Vcf ^^(dif/dt)^ *}2fl^ 14 

<7 1> dtf^^DVdd_ Vcf 

1] <* If ~ Lf 

<72> o^H, ^^(Lf)^] o]7>Sl^r DVddfe #*fl n^KDHl ^ VddS} ?W 

. ^ 3# - 0 -)"Kd-4. a^.-ifxr S^(Lf.)« ^-f-^Rr #-fr# Vcffe 

(cf)°o^i ^ir fltt-a- 5-^4. 

<74> 2} Vcf = R' i+id \rd=id t rd+R(id+iLcy) 

<75> 2# ^2]%>^ d >£fl^ 3^1 ^4- rd^ OT^i 

. (LcyH n^lU z\7im ±hLA)'7)y) %4 ^ (damping)*! %>^H , idb € 
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<76> 



<??> 3-a- 2?fl tll^l ^ ? diLcy/dt^l ^ v 4 4«-\. 

*&>.'•■ ' ; d,Lcy _ (Rrd)'Rf\rd'R _ ■ :+ rd . _ y - ■' • 

[.^Loj-Al 4] ■ dl '■■ (R+rd)Lcy ' y (R+rd)Lcy ' . > . "'■ ■ ' 

■ <79> c}. g-jiiL , 'HI a] E-] (Cf)>J=#sj ^H^f (dVcf/dt $m ?) ^14H(Gf ) 

, tv^#£Hr ^Fr(iCf)n- Vl^l ¥4v]/>l2fl-°-l 4^4 5^ ?>4. . , 

■■ , wf Lf' — -^--li-; difril.cy-ird 



<81> 



^7}Ai : ;;ir'di:- 



<82> \ 7. : /. A . ._ diLcy , Hf 



,<83> . '.ojp.?. pl# -t^H scH) ^oj^L dVcf/dt^l ^«fl >i^^^, ;0>2fl^ ^^;6^4. 



<84> 



<85>. .-; •;. ,' 7} *[t\-. ^•7l4/.diLcy/dt^ <f^4 ':4*H*\, ffft£'&°\]iM- 4w 41^*114 44 



<86>, 



[-t^A] 7] V/ (R+rd)-Cf . ■ (R+rd) 



<87> . Aj-y] ^ 1 ," ^4. 4 « ^4 7£- 4Ml'JH 4-°5L g£W3 <W ^ ^44 
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<88> ■ 



V 'dlf ■ 




dt. 




diLcy 




dt 




dVcf 




dt 





0 0 

0 (R+rd)+R ■ rd 

. (R+rd) - Ley 

i ' ; w 

c/' 



"AT 



1 







' 1 1 




if 1 








iLcy 


+ 


0 


+[MrfO,0] 


Vcf 




; o 





[^Al 8 ] L. "1 .1 Cf (R+rd) -Cf. (R+rd)- Cf 
<89> -f^i 'yojxl Aj-EflH^Al-^ Dff ^7)(60)S) ■£:.$]. 3} J7^^) cy-.Tl 



<90> 



if= M , {2 D-\)Vdd 



[f ^ 9] 

oi> 9fe -r*H i-4 .Ti^ar)^] ^^Wi- d^- ^#>i (60)5] 

<92> . q?)*]., Df- f^#7l (60)^1 ^^i: (2D-l)Vdd/Lf ^.^l^JMS. 

: :' > •", • 'i/. ■ . r ■ - ... .:• ' . 

<93> : ;£-7b°)l ^ uis»i; £o] ( vdd7> - f ^ si 1 ,:- 7i7i-o. D ^ •sj-u|) > ^xlxi^' Vss^l- 

#^ El^ 7l , 1-D7} £H / ol-|_t x]^ Vdd/f #^4'fe -7}^H4 VSS7]- #^ 

7l?l-a- «>il<7j. #4 71(66)^1 £-*H 51*11 Vdd 7> 7l^ 

(D-(l-D)), > 2D-lazf ^.y.Df- ^47)(60)S] H^A^ 

<94> o'i o)| 44, ^l^^jp-.^ ^4 e s. 1£ o> sfl 4 . io4. £4. 
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<95> 



dif 




d/ 




diLcy 




dt 




dVcf 




dt 





Q o 

Rf- {R+rd)+R ; rd 



10] 

<96> Cx]7lAi f ^ VO^ 



0 



1 



(R+rd)* Ley (R+rd) • Ley 
" (tf+rJ) • C/ " (R+rd) * Cf 







1 




' 2Vdd 


' if 








Lf 


iLcy 


+ 


0 


[ 


0 


Vcf 




0 




0 



<97> 



vo-[o i o] 



if 

iLcy 
Vcf 



<98> 



<99> 



<100> 



<101> 



Lf .= 21.5uH, 
Cf = 17.5pF, 
Ley > 60 uH, 
<102> r d ' = 75^ 

<103>. R = 4.70, ' . - .. 

<104> Rf = 0.1Q 

<105> £ 8^ ^-71*}- ^-Efl^^^r ^M^(matlab)^ ^ ^ &± Jl£L(80H nfi?V 

71) f-S (open loop)^# Al^-eflojA^^ ^ojef. 
<106> ^x\Q 44 ^o], 2 XO 6 rad/s, 4 31.7kHz^ ^3Hr°lH °l^#i7> , 
■ oliLt)- Dl ^"T^ 3^ 1: ^ ^714, D# # 

#7H1 ^^7}^ ^5>^1- 2 xL06rad/sel- , ^tl" £3(80) 
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. . '"£31 ^*«fl^^)^l ^5-34. 5^V& .^^HflSfe 2 xi0«rad/s<^l . 

<io?> 9^ c 8 6] Al^-eflo]^ - ^ -fr JI3^H 2000rad/s^ 106rad/s°fl *\ ^$] 

(PGLE)# jr, 2 xi0''rad/s<>l]^] ^(ZERO)l- 5fe ^^(53)^ . <^a] "ofl^ 

. > • , . . • ■ • ' V . : ' '. 

<i08> ilA) ^ ^^.(53)^; £ go} A]i-ei]q] £ ^.?H1H ^-"fl ^^1^, 2 >10« . 
rad/s ol §>o) - 4^oH A] o]^-o] ^z^l .^0}^ 2- >10 6 rad/s>l#^ : 

€ A ! "11 E ^ (mar 1 ab)4 ?N°r ^«*v 4^.-8-. M^fl 4*fl 4l^H4i *H 

^>itH<<i^ .fi.^(8())S) ^ i»^g>^ ^a(80)il ^ 

ol 2.Sl0 4 rad/s T^^f4 ^tKol^ ^^(53)*' ^Tj] 

. tt^. . £ 8^H;o}^-ol y : o].zl ^^.cf ^£ '^4tH1M 2000rad/s)pfl 

, >40 6 rad/s )?W 4#35i4| ^ ^15. (ZERO) ^ 31*r*l x4^H^V. 

. :2 .xi06rad/s# .^.4t)^4^1 0 1^1- #^l?l^r #(PQLE)^- £%t}. • o| 4 
'■ ■ ^^. m,; ^ 2 >406 rad/s'44^ " ^ 2?] ^.^ . ^*r&£ A^rA 

- ■ . ; , • • ' . . . ■ , . , : 

<109> . ri _ 40ka, R2 - 220kQ, R3 = 180kQ , CI = 220pF, C2 = 5nF 
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<no> . ^^(53)^ ^H, # ^IftTr ^^#^71(53)31 ojsq^ 

^ yjofl o^J) ^ ^ o}cf. oHl ^^71(533)^ JjL(-)<^£4 A> 

°H ^^sl^ ^HKR3)2); -7i9ijAlEi(C2H ^ Q^^Q, ^>^7l(53a)^ ^(-)<y 

^4 Afojofl <^^£l^ ^%V(R 2 )4 ^3))A)Ei(Cl)^ <aS)Ci>ll- 4^ . 

<iii> : *]%HR3)4 *IM-.3(C2H ^^(ZlKr o>efl^ ^«vai ^ 

<112> 11 

| cv»t> 

11] z\ m 

<113> - R3 

Z2 _. 2I 1 _ R2-as+\ . 

°J^ c di(Z2)^ sci sci ol £t}. ojojA^ zi4 Z21- P^VS o>Eflsl ^vai . 
12 7f #4. 

<U4> 1 1- 1 (l+/?3 • C2S)(R2 ■"» Cl^KQ+g3 • CIS 

12] Z(lotal) 7A 72 #3 • #2 • CkV./W 

<H5> ^^12^. ^-2.2]- ^x>* ojsxj^^ Z(totai)^ =?*\3. ^^7H> Rl 

JLS l-I-V-u} of^o] ^<2|ai 134 ^t^-S- "r t tt $14. 

[^^t-Al ^3] . ■ )_ /?| ~ Rl -R2-R3 -CI ■C2S 7 +(m -R3 'C2+Rl •R2>Cl+Rl -R3-C\)S+M 

<H7> , £ 10£ 13^1^ ^^f- £tt ■•^■¥-(53)fil.-M4 43#'S>M 

<H8> 44 £o] ; 2 >406rad/s^ <^?W^ ^Hols-ofl .til§H 

o|^o] ov lodb^'JE ^ iL<^4. 10 9 rad/s 
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• «ll til sfl 90° 3 5^ ^ WA<s . el 7>^H , ri «l^ ?i rt J-S- -°1 *1 ^Pf . 

<119> £ 11^- .Sl^HB^H ¥A £tt ^^Ml 141" : 

: JJ-CllAliT^li;).. ; ' ' • 

<120> iAl^l to] , ?i^di ^3^(91)^ -T^Vr- --1-^-a- £ 11^-V-(53)7> £fe 
^ £?1«)1 ?)l3).^ri-. .!!£/. (80) P-l o}^, ^ ?]a)-«-A^o. 0^-2 )10^:; 

^r4-r.4 7 -l ^ °1 % 3fe4 .." . G i°fl y l ^ tfH^ 2000rad/si ^ 4i ^ ' 

M^ ^4 7M4, ^-^«1 -^4^(^l^rfl, 2 *oW/sW*l*r 

'.. " • / , : • ; '"/ : , ' " ■-../■..'/. 

<i2i> ■ ■ <$7\X\- ^^4r 2 H0 6 rad/s5. >14*?; Df . f^7l(60.Hl 

<122> J£ 12^ ^>(53)^1 #ttlx-lA .fi T ,--L-r7^(81)P-l ^s.^^ ^4(53) 01 a} 

<123> £Al^ nHfli^l ^^-(53)1- 44*M ^.- ^0.01 aeflSo]jL, orl-tj-s} 

• zl^tt t^4(53)l- A>4^f ^-o 01 14^4. ■ ' .. . • -. 
<i24> . s.a1€ 404. goj..; ^4(53)'# *>##*1 .34, B1H13 344*H ^€ 

*Hf4^1 •O.HxI^ii^DollAj #^5l^ xHfii].oiJo|| 71 5] -g" t $i4. 
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°}±z, 2000rad/s4 ¥4^14 ^#1H 44, #(POLE)# ^445*4 «flt°l 

"1, 2 4Q 6 rad/s4 ^-44^1 5£^s f-(poLE)<^l ^«ll ^o|. 

s~-y\ A]y]^9S'-A ?E4 34. ■'; 

<i25> ■■ JE'l3& f- iHofl 4€- ^^Sfl^ ft444:t 4-§-tt 44314 ft^^ 444 

^ ^I<*f. £4i°14. . ••' ' 

<126> ,44/.44te£^(5pS ^4 4#4€ 44,4^ 2J)^&4, 4^^¥(90)k 

Jf fcj 4 4 H.^gH, 7l 4^ 444^ 4#44(S100). 4-§- 

■ • ftft, "44 4^4-^(80)4 ^ 34 ^ 0]S#^# 4'-iH*H 44 4^ ^ #4 ft'^;. 

^^(S200).' .^•#0.$., ##7l(60)fe ■i^;!4 ^ti iii^f ^ Da" 
* ^44(S300). . 44 4^ ftMPr Dh - ## 4-°-*-4. 44 ,44^ ft/§« 0 V^4 ^. 

; % 44 4<W4 ;444 *V4(S4Q0) i 4^-- 0 -ft, 44 44 44 44 ft x ^<iH! 4*fl 
444^ A^(80)# .-?£%4 £ $ p r | 4» «§44 44H 4*fl CRT<44 

^44^ 4444 ^s#.44tV4(S500). "44/4444 .^'(80)s 444^ 44 
. : %i'^MD^ f #4(60)4 ft°l 4€-.,44 4^ -2-3(80)4 44 ^.4^ 
>4-£ --'-44 SWHS, Dt ^-4(60)4 ^H 1 f^fl4t ^4*J 43H4. 4<& 
: ' f 44 £4 ^4-44. 4#.fts, ;444^_-S-a s4(8iH4 44# ^44 

44 44&£ 44->'-', °1 1 : 4*^44 4-IH .^44 ft 4 *fl 4 44(S600) . 4 
; ; 4.4^,.>4^7> 444 444# ft4444^(5P)ft 4- L: - u 4'44(S700). 4t4 4 
- 4 4°1, 4 ,44^444^ Dt f|7lt 4&44 . 4 «>4 , ~ 4 4 ^ ftSLt- . . . . 
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<i27> 44. v-> 1 ^ #7l# hV^ £ 6 1 , €31*1*14 <3#Tqi#4o-l3MH .4 

<128> 0] Aj-ofl A] — £ _^tg ^ W>^2j *b ^ A] 44| tfl ■&}) A-) JE.A] ^} J7 A| ^ ^ 0,4 . ^ 

■'. £ ^RH ^*HH 4V]5H, ^^$HH ^^H* £ 



35-22 



10200200413.70 - . -jM 2002/7/27 

"aj^ ^f §V^ , #71, %*\^ SLEL7} £fe IT°1^# £.^H #^ 

\.\ ^#*)/ '.»■■■/*• ' •• ' " 

: . ^M'sH^i, . . • , • ■ . ; . ^ ' . • - ■■- 

. ; ^^^^ v-/F°i rt H 4€£)?i , . ' • • . ' 
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^*Rr *Rr ^^^Ji^ 

[^^} 4] • •"• . 

#71 3i].r:_,nlAjlAl.H ^ <}1 ;jj 0.J7. 5^ ^ 1 X) ; 

^71 Xlll7l^ ^l 13-71 211^^-8: ^ ^(^J^ '^+l^iS ' 

pKt± <£#f^7l ; ' ; 

#7|- ^AV^.y.lol ^(-^c^ #7) <&*V^7}2) A>olo)l 3^3. 

711271 %V ^ xlll7l?HAlFl; g 

AM ^^7l«l ^71 ^#^7131 #^^r. AHofl tgl^ 

' :4-nM] fl<H *1, 

• ^-71 . ' - 

. "■; 35-24 
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Zi ._ ' R3 • 112 • C\S*R3 . 

''(*') "TT; " ~ ^~ — -^r^-- — -r — ' — " : 

R\ R\R2R3C]C2S 2 +(R\ - R3 'C2+R\ - R2 - C\+R\ • R3 • C\)S+Rl 

6i . . . .. ' • . • ; . :. ;• 

. , ■ ■ f 7 i #7] £h A>o)ofl py^^i^, v . .. . 

, ^1^1- M ^ ^Al^^ ^^#^>];f 

; • [^'-?-^ 8] ' . . '/ ; ■ . 

■ •" " : : v - "> ■ ': ■ . ■■ . .. ■■■ . .>■.■> ■. " . . . ., ; ' . 

. - 35-25 • ' • '• •; 



1020020041370 . .. . 2002/7/27 

" 9] ; . ,' .; • . ; .. 

" ' $7\ D: H ' ^1^, • "•• • ' 

' ' V M^Rr #31 ;« ^ i#5Rr 



35-26 



1020020041370 



2002/7/27 



15L 1] 



11 



AH A-i ^ 
o o 



12 




. 35-27 



1020020041370 #3 2002/7/27 

[£ 4] 



40 80 




feed back 



35-29 



1020020041370 



<Ux}: 2002/7/27 



6a] 




®--® (3) 



[5. 6b] 




'35-30 



1020020041370 



-t-e* 2002/7/27 




IS. 7b] 



/ D'Vdd 



/ (1-D)«Vdd 




35-31 



1020020041370 



<iJ*K -2002/7/27 



[£ 81 



CD 

CD 
~0 



O) 
ctl 



CD 

"J 
CO 
cd 



50 
0 
-50 
-100 
-150 
-200 
Z 0- 
-50 
-100 
-150 
-200 
-250 
-300 



i 1 1 nu n 

I I Ml 11)1 
I I I 1 1 M il 

-rTnmn- 
i i ii i mi 



i 1 1 nun i 1 1 1 1 1 in 
i 1 1 1 urn i 1 1 iiiiii 
1 i i i i n i n i i 1 1 1 1 h i 
-rrrrnm — rrnmir- 
i 1 1 mm i 1 1 iiiiii 
UUUi 



H4HM*4-H+HI-4-H4Ht-- 

i 1 1 iiiiii i 1 1 1 1 mi i 1 1 ii mi 

--f+K+r+MHSH-HM- 

i 1 1 iiiiii i 1 1 1 1 mi i 1 1 1 1 mi 

LlUJJill ULUUUJ I_UJJLUIL_ 

i i i iiiiii i i i mm i i i m i in ■ 
i i i mm i 1 1 mm i i i iiiiii 
i i 1 1 1 1 in iii nun i i 1 1 1 1 in 



i i 1 1 1 1 i n 
i 1 1 iiiiii 

-tiUXAUl ULUUW 

i i i iiiiii i 1 1 mm i i ii 
i i 1 1 1 nil i 1 1 1 inn i i : 
~ft ditto — rrnnnr — rnTmir 
i i i mm i 1 1 mm i i i mm 

-4- + H4+W Hf-WHm-H-W-H4W- — 

i 1 1 mm i i huin' t i iiiiih 
LJ.UJJW LLULM l_Uli_UlL_. 

i 1 1 > i mi i 1 1 mm i i i mm 
i i 1 1 1 mi i 1 1 mm i 1 1 mm 
-rrntmi — rmnm — i i i tm ir 
i i iiiiih i i Hum i 1 1 1 1 im 

i i i 1 1 mi i iiit tin i i t 1 1 m> 





. I Ml III 

H4HW-- 

I I M I III 

-HHtfl-- 

I IIIIIH 
JJ.U11IL. 
I I Him 
I I IIIIII 

I I M I III 



I I I I I I til 

L-LULLLUL 
I i I II I III 
I I I IIIIII 

i 1 i i i n» 



1 1 mm i i 1 1 1 1 hi 
uim i iiuim 

I I I I Mill 

TTTiTfnr 
1 1 iiiiii \ i i 1 1 urn 
j- + 1 1 1 1 h i • 

JJ.UiilL_Xi.UJ.LUI_ 
I I IIIIII l \ I IIIIII 
i 1 1 1 mi i Vi iiiiii 
-i-rritir-r-r' _ 

I I iiiiii I I HMIII 

I I I I Ull I I 1 IIIUl 




1 1 II III 

tttttia- 

I I IIIIIH 

rrnnnr 
i 1 1 inin 

■hi-HHi- 

\ i num 

.LLUU11J- 
I I I IIIIII 

1 1 mm 



10 10 10 10 



10 6 io 7 



10 10 (rad/sec) 



[£ 9] 



Ra 



Ri 

feed back V\AA 



H-VW — \\- 
R 2 Ci 




35-32 



1020020041370 



: % QA- 2002/7/27 



[5. 10] 



CO 
"O 

CD 
"O 

■ _3 



O) 
CO 



100 
0 

-100 
-200 

-300 
100 
0 

-100 
-200 

-300 
-400 



10db 







■ i i 1 1 llll 












i 


1 {Hill 


l l .1 1 1 II II 


1 1 1 Mllll 


i i mm 


1 1 Mllll . 1 


i i imiii 


1 1 1 Mill 


i 


i nun 


I i I mill 


i i i mm i 


i i mm , 


r 1 1 Mllll 1 


i i linn 


1 1 1 Mill 




i mum 


i .i i nun 


i i i mm i 


i i imim 1 


i i imiii i 


. i i nun 


1 1 1 Mill 




1 (Mill 








nun i 


i i iiiiii 






H 1 1 mi" 


1 IIHIIII 


1 Mllllll 1 


i i mm i 


i i^njiiii 


i i Mini 


1 1 1 Mill 




1 t Mill 


i i i iiiiu 


1 1 1 Mllll 


1 1 mm 


i i mui i 


i i mm 


1 1 1 Mill 




I mm 


1 1 1 MINI 


i i i mm 


1 1 Mllll 


i i Miirhw 


i i mmh 


1 1 1 Mill 




i mm 


1 1 1 1 Mill 


l I I Him 


1 1 IIIIU 


i i iiim^N 


*j i iiiiii 


1 1 1 Hill 




i i mm — 


1 1 I MIHI 


I I i mm i 


i i imim i 


i i i mm — i 


^^inm 




i mill 


1 1 1 1 1 llll 


i i i mm i 


i i imiii 


i i mm i 


i imtu- 


m >ttrm 




i mm 


1 1 t Mllll 


i i i mm i 


1 1 MINI 


1 1 IMIII 1 


1 l HIlThv 


^■<VJ-HNI 




i hum 


i i i Mini 


i i i mm i 


i i mm 


1 1 IMIII 1 


1 1 MINI 




r 1 1 1 in 


1 1 1 Mllll 


t i i mm i 


i i imiii 


1 1 II llll 1 


1 1 Mllll 


irCun 




i i nun 


1 1 1 1 Mill 


i rrrrnwH 


i i mum i 


i i i mm ') 


tk mui 


1- 1 1 mil 




i huh 


1 1 1 MINI 


i i i mm 


1 1 Mllll 


i i iiiiii i 


1 1 IIIIII 


1 1 1 Mill 




1 1 Mill 


1 1 1 Mllll 


i n mm 


1 1 Mllll 


i i mm i 


1 1 IIIIII 


1 1 1 Mill 


i 


i mm 


i i i linn 


i i i mm i 


11 MINI 


i i mm i 


1 1 Mini 


1 1 1 Mill 




i nun 


i i num. . 


i l l miii i 


i i iiiiii 


1 1 Mllll 1 


I I iiiiii 






(rad/sec) 



is. HI 



CD 
"d 

CD 



CD 

03 



CD 
CD 

TO 

CD 
CO 
CO 
SZ 
Q_ 



20 
0 

-20 
-40 

-60 

-80 
0 

-20 

-40 
-60 

-80 
-100 



I I 1 1 II III 
llll IU1L l I III) III I 1 1 Mllll 
i 1 1 Mifn^^^iMNM i i mini 
. j j ij ji iu _ l utlnraiianir 



I 1 1 1 ii ii i 

I 1 1 Mllll 

I I mini 

.11LUUU.. 



I ill Hill I 1 1 HUM I 1 1 III III I III Hill 

I 1 1 Mllll I 1 1 IIIIII I 1 1 Ml III I Mllllll 

I I 1 1 HHI I 1 1 1 Hill I 1 1 1 Mill I I II Hill 

— M.wm— mmm i u u hh-+4-wmh. 

I I IIIIHI I 1 1 1 Hill I I 1 1 II III I I 1 1 PHI 

i i mini i i ii ii in i 1 1 1 inn i i iiiiiii 

i i mini i 1 1 1 inn i i mini i 1 1 iiiiii 

-1-ltlitlM-ftl-f-Hltl — MtHltt1--l-tttlHft-- 

i 1 1 1 urn i 1 1 mm i i mini i 1 1 1 mil 

I Mllllll I Mllllll I I IIIIIII I MIUIII 

i i mini i Miinii i iiiiiiii i 1 1 1 him 
-n "rm m - t rmnrr ~n Tm nr t rrnnrr ' 

I MIUIII I I HUM I Ml Ull I I I 1 1 Kill 

I Mllllll I Mllllll I I IIIIHI I Mllllll 

I I 1 1 H III I 1 1 MIHI I III | I | Mllll 



I IIIIIIII I I II INII 

I I IIIIIII I I IIIIIII 

I 1 1 IIIIII I I 1 1 II HI 

turn 



i j 1 1 n in 
i i iiiiiii 
i i iiiiiii i i limn 
.M-vwui-^+mmv- 

I Mllllll I Mllllll 

i ilium i i iiiiiii 

I II MINI I I IIIIIII 
't~ HJHttl" *t"t"ttlMlt " 
I Mllllll I I IIIIIII 
I I IIIIIII I I IIIIIII 
I Mllllll t I 1 1 Hill 

-nTmrriTrrinrr 
i i ihnii 1 1 1 mm 

I Mllllll I I IIIIIII 
I MIHUI I H HUM 



1 1 IIIIIII 


1 Mllllll 


i niirnr 


M IIIIII 


llll Hill 


I i mini 


i ilium 


1 IIIIIII 


1 IIIIIIII 


i i iiiiiii 


1 Mill HI 


1 IIIIIII 


LUUUIL jjuimi- 


LUUUJLJJUJIU 


1 1 II Hill 


i ii iiiiii 


1 1 IIIIHI 


1 IIIIIII 


1 1 1 IIIIII 


i i mini 


1 1 IIIIHI 


I IIIIIII 


J 1 1 MIHI 


i 1 ii ii m 


i i Hum 


IIIIIIII 


TSLjMim— MUIW- 


|_UWUII~ 


i-rNJMji 


1 Mllllll 


I I IIIIHI 


1 IIIIIII 


iiiHniL 


1 Mllllll 


1 1 IIIIHI 


1 IIIIIII 


i miuir 


%J IIIIHI 


1 Ml HHI 


1 II Hill 


f-MHHtl — I^FHJtltt- 


i-Htimi— 1-ttttlt 


1 1 1 IIIIII 


i 1 1 iihUw 


1 1 IHNII 


1 IIIIIII 


1 1 1 IIIIII 


i i iiniir* 


4J IIIIHI 


1 Mill II 


1 Mllllll 


1 Mllllll 


iTHJim 


1 II 


rn nrnr i Tnmrr- 


rnnm; 


ji-rmnr 


i M 1 Hilt 


1 Mllllll 


l M HI III 


><Jlllll 


1 1 1 Mllll 


i i mini 


1 Mllllll 


-I TNui 


1 IIHIIII 


i i iiiiiii 


1 MIUIII 


i i iiin* 















I IIIIIIII 


t rnnm 


i 1 1 mm 


1 IIIIIII 


"^HIIIHI 


i niyffi 


1 1 IIIIIII 


1 1 IIIIIII 


i i iTmiJ 


i imim 


I Mllllll 


I MIUIII 


I I IIIIHI 


1 IIIIIII 


I i mini 


l iLffiili 


1 1 IIIIIII 


1 imilll 


i i niiirW 


I M Mllll 


I MIUIII 


i ii iiiiu 


I MIHUI 


1 IIIIIII 


.jjuiilbw 


XJOllUiJ U±UJUJ_ 


imiuiL 


mm ti m 




_LUUUlL_llUHUi_ 


LLMJLBI I J JJ Jill 


i mi urn 


1 mi mil 


i ii huh 


1 IIHIIII 


iiiiiii 


I Mllllll 


I Mllllll 


I I IIIIHI 


1 II Hill 


1 Mllllll 


1 Mllllll 


1 Mllllll 


i ft • i nin 


I MIINII 


i\iiim 


I Mllllll 


I Mllllll 


I i Minn 


1 11 HI II 


1 1 IMIUI 


1 1 IIIIIII 


1 IIHIIII 


1 MIUIII 


I Mllllll 


i iXnm 


I Mllllll 


Ill) 


i iiiiiiii 


1 II Hill 


__M.M-U|W-- 


4-W44WW- 


-W4-WNM— -K-M4IWM — M4-MI-U4- -14-tnUU- 


_|_M>HHII — l-M-HHU- 


l-WWUII— I4H4U 


1 1 IIIIIII 


1 IIIIIIII 


1 1 IIIIIII 


1 Mllllll 


I Ill 


I I 1 1 INI 


I Mllllll 


I I IIIIIII 


I MIHUI 


III 


1 1 M II III 


1 IIIIIIII 


1 1 IIIIIII 


1 IIHIIII 


I Mllllll 


i 1 1 iiiik 


I I 1 1 Hill 


I Mllllll 


I Mllllll 


1 1 1 HI II 


1 Mllllll 


1 IIIIIIII 


1 IIIIIIII 


I IIHIIII 


I I I Mllll 


i i iiiiriX 


III I INII 


I IIIIIIII 


I I iiiiiii: 


i i mui 


--1-IHHIM- 


t~n+itm- 


i tnmti- 


-i-tttmrr 






tt-Hi-mti — i-mttttt- 


t-MHHIl — i-r«int 


1 Mllllll 


1 IIHIIII 


1 Mllllll 


i i ii mn 


I IIHIIII 


i i iiiiiii 


V 1 1 1 nm 


i i i i ii m 


I Mllllll 


i i nun 


1 1 II HHI 


1 Mllllll 


1 Mllllll 


i 1 1 1 mn 


I Mllllll. 


I I 1 1 INII 


V n mn 


1 1 1 Him 


I ilium 


i i imiii 


1 1 IIIIHI 


1 II Ml III 


1 1 IIIIIII 


I Mllllll 


I I IIIIIII 


I I IIIIIII 


I VlHHI 


I II I HIM 


l I II Mill 


i i i i it ii 


nrmm- 


rnnnir 


"iiTmm" 


TTTTITUT 


-rnmTn-TTrTimr 




jTnTnrr- 


rnnmrnmrin 


1 Mllllll 


1 Mllllll 


i i mini 


I II Mllll 


1 1 iiiiiii 


I Mllllll 


in HNir 




1 1 LI II III 


i mini 


1 Mllllll 


1 Mllllll 


1 IIHIIII 


I MIUIII 


I IIHIIII 


I IIHIIII 


I Mllllll 


I Mllllll 


1 IIIIIIII " 


TTmttt 

1 1 1 1 lilt 


_ i 1 1 1 inn 


1 1 1 Mllll 


i i ii tun 


I I I Mllll 


i 1 1 1 it in 


MM II III 


iim n in 


__ J Mllllll 


1 1 1 1 II U 1 



ro 2 :io 3 10 4 10 5 io 6 10 7 



io 8 io 9 10" 



(rad/sec) 



35-33 




35-34 



1020020041370 
[S. 13] 



2002/7/27 










^ | 












xi^'sa- nag | 






S§ ^ ?ibH2^ assail 



















S100 



S200 



|^--S300 
|^S400 



S500 



•S600 



S700 




35-35 



